In situ instrumentation
The PDI (Artium Technologies, Inc., Sunnyvale, CA, USA) effectively measures drops 119 2-100 µm in diameter. For a full description of the airborne probe and a direct comparison of 120 in situ PDI observations with other cloud probes during MASE, see Chuang et al. [2008] .
121
PDI deduces drop size by measuring the phase shift of the scattered interference pattern 122 caused by a drop passing through the intersection of two laser beams. Beyond the TO, PDI 123 has been deployed as the facility-standard drop size resolving probe for the helicopter-towed
124
Airborne Cloud Turbulence Observation System (ACTOS, Siebert et al. [2006] ; Henrich 125 et al. [2010] ; Ditas et al. [2012] ; Siebert et al. [2013] ; Siebert and Shaw [2017] ), the ongoing 126 NASA ORACLES mission and at a mountaintop station in the German Alps [Siebert et al., 127 2015]. Of particular relevance to this study, Henrich et al. [2010] use ACTOS to compare 128 in situ observations of continental stratiform clouds with MODIS retrievals, although their 129 sampling method is problematic for comparison with MODIS because the clouds were quite 130 thin (geometric thickness < 100 m) and the vertical location of the helicopter tow package 131 within cloud was highly uncertain. PDI has also been used in numerous laboratory experi-132 ments to study cloud droplet formation and evolution (e.g. Ruehl et al. [2008 Ruehl et al. [ , 2010 Ruehl et al. [ , 2012 ;
133 Saw et al. [2012] ; Chang et al. [2016] ; Chandrakar et al. [2016] ) and industrial and engi-134 neering multiphase flows (combustion, spray measurement, etc.; [cf. Bachalo, 2000; Tropea, 135 2011; Albrecht et al., 2013] MODIS-in situ intercomparisons is given in the supporting information [Lance et al., 2010] .
149
Beyond its minimal sizing error (∼1 µm; [Chuang et al., 2008; Henrich et al., 2010] [Chuang et al., 2008; Albrecht et al., 2013] . Furthermore, sizing calibration tercomparison methodology can be found in the supporting information [Miller et al., 2016; 216 Platnick, 2000; Zhang et al., 2017] .
217

Results and discussion
218
In contrast with the findings of previous studies, MODIS and PDI r e agree within un-226 certainty, i.e. there is no significant bias (Fig. 2) . Mean bias (∆r e = r e, MODI S − r e, PDI ) is which is typically between 13 < d < 26 µm in this dataset and rarely exceeds d = 40 µm.
259
This implies that larger drops simply do not occur in sufficient abundance near cloud top to 260 dominate r e in marine stratocumulus.
261
Two previous studies compared aircraft and MODIS r e using Twin Otter instrumen- 
285
It is unlikely that calibration issues can explain the difference in relationships in de-286 rived r e between POST and VOCALS. PDI calibration was verified using TO true air speed 287 measurements and CAPS probes were routinely calibrated using glass beads during both ex-288 periments (see Fig. S4 for examples of CAS, CIP and PDI DSDs).
289
Instead, we find that the difference between PDI and CAPS r e during POST varies with 290 the breadth of the DSD, as measured by the standard deviation of the drop number distribu-291 tion (Fig. 3, panel c) . The distribution of σ during VOCALS is much narrower than MASE
292
or POST, with values of σ > 2 µm seldom observed during VOCALS (Fig. 3, panel d ). agrees with MODIS r e within uncertainty (∆r e = −0.22 µm, |∆r e | = 0.68 µm) for 5 < 301 r e < 16 µm in marine stratocumulus, spanning non-drizzling to drizzling conditions. Good 302 agreement between PDI and PVM LWC throughout the three field campaigns (Fig. 1 ) and 303 between CAPS and PDI r e in a subset of conditions during VOCALS (Fig. 3) provide mutual 304 reinforcement for the PDI-MODIS intercomparison.
305
Our results contradict those of previous studies [Painemal and Zuidema, 2011; Zheng 306 et al., 2011; Noble and Hudson, 2015; Min et al., 2012; King et al., 2013] cloud vertical profile on liquid water path retrieval based on the bispectral method: A the-
